Z H AO H U A N Z H U
F inding young planets in their birthplaces is extremely challenging, because actively forming planetary systems are far away and obscured by dust. On page 342 of this issue, Sallum et al. 1 report the use of a new technique to detect an emission signal from a growing planet. This discovery has farreaching implications for our understanding of the planet-formation process and of the properties of young planets.
When a star is born, a flat rotating disk of gas and dust forms around it, known as the circumstellar disk. This disk continuously transports dust and gas inward to feed the young star for millions of years, a process known as disk accretion. Planets are thought to form from the leftover material from this disk. Earth, for example, was born in the circum stellar disk surrounding the young Sun 4.6 billion years ago. But little is known about how microscopic dust particles can grow 14 orders of magnitude bigger to become a giant planet within the relatively short lifetime of the disk. Finding young planets in circumstellar disks should provide important clues about when, where and how young planets are born.
But finding planets is difficult because they are small and dim. The presence of most known planets has therefore been inferred from observations of the stars around which they revolve. For instance, the Kepler satellite 2 has discovered more than 1,000 planets by measuring the tiny dimming of stellar light that occurs when a planet passes in front of its star.
Such methods cannot be used to find young planets around young stars, because such stars are highly active and the light they emit is variable. Most attempts to find young planets use 10-metre-diameter optical telescopes to directly image planets in circumstellar disks. Disks with large cavities are particularly targeted 3 , because such cavities are thought to be opened up by giant planets in orbit around the central star.
In 2012, a protoplanet candidate 1,000 times fainter than its host star was discovered 4 in a system called LkCa 15 (Fig. 1) . The central star of this system is similar to our Sun, but is only 2 million years old. The Sun-like star has a circumstellar disk with a cavity 50 astronomical units in radius (1 au is the distance from Earth to the Sun).
The protoplanet candidate, called LkCa 15 b, resides inside the cavity, 16 au away from the central star. But the nature of LkCa 15 b is unclear -it is redder than would be expected for a young planet. Several young planet candidates 5, 6 have since been discovered in other circumstellar disks, and they are all quite red. This has led to the hypothesis that the detected red objects are young planets with circumplanetary disks. When a planet is born, a rotating circumplanetary disk of gas and dust forms around it, similar to the circumstellar disks around young stars. As the accreting disk feeds the nascent planet, it releases energy and becomes bright. The emission from such a disk should be redder than the planet itself 7 . In their study, Sallum et al. searched for a signature of young planets: Hα photons, which are emitted from hydrogen atoms only when a circumplanetary disk accretes onto a planet. If a young planet has strong magnetic fields, the fields form a large magnetosphere around the planet, which can truncate the circumplanetary disk 7, 8 . The material in the disk therefore has to follow the planet's magnetic fields to accrete onto the planet. During this accretion process, the magnetosphere can be as hot as 10,000 kelvin, which is what causes hydrogen atoms to emit Hα photons 9 . Although the emission of Hα photons has been widely observed when circumstellar disks accrete onto young stars, Sallum and colleagues are the first to directly image accreting
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Growing planet brought to light
Thousands of extrasolar planets have been discovered, but none is a planet in its infancy. Observations have finally been made of a young planet growing in its birthplace -opening the way to many more such discoveries. See Letter p.342 treating bacterial infections in humans as they are in mice, especially in chronically infected patients, who often already have antibodies against S. aureus. Such antibodies may shield the bacterial surface from AAC binding, and therefore interfere with the targeting of the prodrug. Moreover, because the antibiotic makes up only around 1% (by mass) of the current construct, the AAC would have to be applied at the equivalent of more than a gram per dose for an adult human patient. This might be improved in the future by replacing the antibody with smaller surface-targeting entities.
Why is the AAC approach so much more effective than standard antibiotics? One reason is that the rifalogue is more efficient than rifampicin at killing persistent S. aureus cells. Another is that the kinetics of drug distribution, excretion and inactivation seem to be favourably affected by its fusion to the antibody. Coating bacterial cells with the antibody-bound prodrug may also steer the bacteria to be taken up into intracellular compartments (lysosomes) that have high levels of the enzymes needed to release the antibiotic 5 . And accumulation of the AAC on the pathogen's surface may cause particularly high local concentrations of the bacteria in the intracellular hideout. It remains to be seen which of these mechanisms account for the in vivo potency of the AAC.
Compared with conventional antibiotic therapy, the prodrug approach is likely to reduce both the emergence of antibiotic resistance (by reducing the exposure of other bacteria to the active drug) and the disruption of the body's normal communities of microorganisms. There is still plenty of scope for optimizing the targeting moieties and the chemical bridges 6 . Moreover, the strategy may allow researchers to revisit older antimicro bials that were not developed for therapy because they had un favourable pharmacokinetics or toxicity. The AAC approach could also expand our arsenal against other notorious intracellular pathogens, such as Mycobacterium tuberculosis.
Alternative strategies to tackle the growing problem of antibiotic resistance are also emerging. These include antibiotics that specifically target persistent cells 7 , agents that stimulate the host's antimicrobial defences to augment antibiotic therapy 8, 9 , or harmless 'biocontrol' agents that colonize the host and inhibit pathogen growth 10 . We can hope that such approaches, alongside the AAC strategy presented by Lehar et 
M A R I A N N E E . B R O N N E R
T he evolution of vertebrates is intimately linked to the advent of an embryonic cell population called the neural crest. Neural-crest cells arise in the central nervous system (CNS) and then invade the periphery of the vertebrate embryo, where they differentiate to form a wide range of cell types, from facial cartilage and bone, to pigment cells of the skin, to neurons and glial cells of the peripheral nervous system. The evolution of these features is thought to have imbued vertebrates with their predatory ability 1 , facilitating their success on Earth. Although all vertebrates have neural-crest cells, how this population evolved has remained a mystery. In this issue, Stolfi et al. 2 (page 371) report that a type of neuron in an ascidian (sea squirt) -an invertebrate filter feeder that is a close relative of vertebrates -has intriguingly similar features to neurons derived from the vertebrate neural crest.
The neural crest is characterized by its origin in the CNS, its migratory behaviour and its ability to differentiate into many cell types (multipotency). Although all animals of the chordate phylum, which includes vertebrates, have a similar body plan (including a dorsal CNS; a structure called the notochord that runs down the midline of the embryo; and a segmented trunk), invertebrates lack cells that have all the characteristics of the neural crest. So far, no intermediate cell type -which would be expected to originate from the CNS and become migratory -has been identified in invertebrates.
Stolfi and colleagues investigated the origin of bipolar tail neurons (BTNs) in the ascidian
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On the crest of becoming vertebrate
The discovery of cells in an invertebrate that share several features with vertebrate neural-crest cells provides insights into how this vital vertebrate cell population might have evolved. See Letter p.371 circumplanetary disks around young planets using Hα photons. To do this, they used a filter that allows only Hα photons to reach their telescope 10 . The authors report that LkCa 15 b is an Hα emitter, providing strong evidence that it is a young planet with a circumplanetary disk still accreting onto the planet. Furthermore, they found two other objects inside the cavity of the LkCa 15 system, although these do not seem to be Hα emitters. By combining information from observations made over several time periods with data from the initial discovery in 2012, Sallum et al. determined the orbits of two of the young planet candidates.
The researchers' discovery provides stringent constraints on planet-formation theories. For example, such theories now have to explain how a giant planet can form 15-16 au from its star within 2 million years, and still be growing after this time. Another implication of the findings is that a young planet's magnetic fields need to be at least 20 times stronger than Jupiter's current magnetic fields to truncate the accreting circumplanetary disk. This in turn implies that the internal motion of young giant planets is much greater than that of the giant planets in the Solar System, and provides an indirect probe of the internal structure of such planets.
Both the red colour and the Hα emission from LkCa 15 b can be explained by the presence of an accreting circumplanetary disk, but some caveats should be kept in mind. Our knowledge of Hα emission from accretion disks builds on data from disks around young stars that are hundreds of times more massive than planets. Sallum and co-workers therefore extrapolate the known relationship between Hα flux and disk-accretion rate to a completely new size scale. Measurements of other accretion tracers would be desirable, such as 'continuum' emissions at ultraviolet and optical wavelengths 11 . The nature of the two sources that do not emit Hα photons also remains unclear. Follow-up observations, especially at mid-infrared and submillimetre wavelengths, are needed to clear up these issues.
Nevertheless, the authors have demonstrated a powerful technique to find young planets in circumstellar disks, one that will discover many such planets in the future. This would potentially allow the distribution and occurrence of young planets to be determined with a comparable accuracy to that for the mature exoplanets discovered by the Kepler satellite. Such an understanding of the young planet population will shed light on the decades-old problem of planet formation, and reveal how young planetary systems can evolve into older ones such as our Solar System, billions of years after they were born. ■ 1 report that a young planet (LkCa 15 b) is growing in a gap in that circumstellar disk, and that two other potential young planets (LkCa 15 c and d) also reside within the gap. Disks of dust and gas also form around young planets (inset), providing material for them to grow continuously. When material from a circumplanetary disk follows the magnetic fields of young planets (blue curves) to be accreted onto those planets, it produces light known as Hα photons. The authors report that LkCa 15 b is an Hα emitter. This graphic is based on supercomputer simulations of the gas distribution in the LkCa 15 system; the central star and planets are not shown to scale. (Graphic modified from images provided by Z. Zhu.)
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